Mugwort wormwood
(Artemisia vulgaris L.), an ornamental sage, is native to Eurasia and was introduced to the eastern United States (Bailey 1930) . It is adapted to a wide variety of soils and climatic conditions.
Field plantings have been maintained at the High Plains Grassland Research Station, at Cheyenne, Wyo., since 197 1. Several selections of this wormwood species have been made for flower and leaf variations to improve its ornamental value. At one time, this sage was used for medicinal purposes (Bailey 1930 ) and now shows promise in the reclamation of disturbed lands.
Mugwort wormwood is a herbaceous, vigorous, erect, multiple stemmed (to 20 or more) perennial that has branched flower panicles from the upper leaf nodes. Flowers are yellowish, small, numerous, and not showy. Leaves are alternate, gray tomentose beneath, green glabrous above, sometimes entire or pinnately cleft but most often palmately cleft (Fig. 1) plant will grow to 2 m tall and on dryland to l-l '/ m. It does not have a strong aromatic fragrance like other sages. Seeds are small and dark brown with about 2,200 seed/g. This plant seems to have promise in reclamation of mined and other disturbed lands. Seed production under cultivation is not a serious problem nor would harvesting require special equipment.
Methods
Seedlings of mugwort wormwood were grown in a greenhouse in 7.5cm clay pots and transplanted at five mine sites in Wyoming and one in Colorado in 1975 and 1976 into moist soil and not irrigated again. Average height of the transplants was 10 cm. Direct seeding using a cone seeder was tested at two locations in the fall of 1976 and the spring of 1977. The six sites represent a wide range of soil and climatic conditions. Elevation of the sites ranges from 1,371 to 2,438 m above sea level. Annual precipitation ranged from 25 to 76 cm.
Plant material was harvested at several stages of growth from field plantings (0.1 ha) at the High Plains Grassland Research Station, Cheyenne, Wyo. Random samples of the entire plant were obtained on July 22, August 30, and November 3, in 1976 for nutritive and mineral analysis. The November sample was taken to determine the plant's nutritional value as winter feed for wildlife and livestock. Digestibility was determined by the in vitro method described by Tilley and Terry (1963) .
Results and Discussion
The dryland plantings of mugwort wormwood had excellent survival (greater than 90%) and growth. The plants were so attractive to antelope, deer, and rabbits that exclosures were needed to grow mature plants. When not protected by exclosures, grazing by wildlife was so heavy that plants seldom were able to grow more than 15 to 20 cm tall. However, even with the close grazing and the severe drought during this period, survival was greater than 90% over the 3-year period. Protected plants were about 1 m tall by the third year.
No seedling emergence was evident from the 1977 spring direct seeding trials at either location, whereas the 1976 fall seeding resulted in an acceptable stand. More research is needed to determine the best time, depth, and method of seeding.
Analysis of whole plant material at various stages during the growing season showed the average protein content was 31.5% (Table 1 ). This is considerably higher than that of range shrubs and forbs (Hamilton and Gilbert 1972) . The November samples had a protein content of 12yc. The phosphorus content during the growing season averaged 0.54%, which is equal to or above the nutrient requirement for finishing cattle (National Academy of Sciences 1976). The calcium, magnesium, potassium, and sodium content resemble those of other range shrubs and forbs (Hamilton and Gilbert 1972) . However, the quality of the plant material is higher than that of the native shrubs and forbs. The average in vitro digestibility of new plant growth is 67% which equals or exceeds that of many forage species grown for hay. This plant has a volatile oil content of only 0.03%, which accounts for its palatability and digestibility as compared with other species of Artemisia. For example, the volatile oil content of Arremisiu tridentata ranges from 1 to 1.26% (Kinney et al. 1941; Adams and Billinghurst 1927; Adams and Oakberry 1934) .
Mugwort wormwood seems to have several characteristics that make it a useful plant for seeding with grasses and other shrubs on disturbed lands in the arid and semiarid areas. It is hardy, adaptable to a wide variety of soils and climatic conditions, and highly nutritious to both domestic livestock and wildlife.
